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EXECUTIVE SUMMARY 
 
 
Purpose. The roundtail chub (Gila robusta) has been a species of concern since the late 1970s 
due to dwindling distribution and abundance throughout its range. The U.S. Fish and Wildlife 
Service funded this project to: (1) assemble existing information on the species, (2) identify 
existing information gaps, and (3) conduct surveys to fill these information gaps and establish its 
current status. This information is necessary to determine the need for future management of the 
species. This report serves to identify the present status of the roundtail chub and the headwater 
chub (Gila nigra, formerly referred to as Gila robusta grahami) in the lower Colorado River 
basin, including summaries of taxonomy and life history (habitat, diet, reproduction, and age and 
growth) of both species. 
 
Historic Distribution. Historically, the roundtail chub was found throughout the Colorado River 
and its tributaries. In the lower Colorado River basin, the roundtail chub has been documented in 
the Little Colorado, Bill Williams, Gila, Salt, and Verde rivers, and most of their perennial 
tributaries. The headwater chub was found in the middle to headwater reaches of middle sized-
streams in the Gila River basin. 
 
Stream Survey Priorities. Roundtail and headwater chub populations with no current information 
available were identified and used to develop a survey strategy to fill existing information gaps. 
Populations surveyed for this report were prioritized based primarily upon three criteria: (1) 
streams known to contain historic populations of roundtail or headwater chubs with no museum 
collections associated with those streams, (2) streams with historic populations of roundtail or 
headwater chubs that have not been surveyed within the last ten years, and (3) streams with 
historic populations of roundtail or headwater chubs that have been surveyed within the last 10 
years but the population are deemed highly vulnerable to changes or impacts. 
 
Current Distribution. Currently, roundtail and headwater chubs are known to occur in at least 30 
streams in the lower Colorado River basin. Roundtail and headwater chubs are considered 
extirpated from 13 streams. Due to lack of recent survey data (mainly due to access restrictions) 
the population status for 14 streams that historically contained roundtail or headwater chubs is 
unknown. 
 
Species Status. It is estimated that the roundtail chub currently occupies about 18% of its historic 
range in the lower Colorado River basin, and the headwater chub currently occupies about 40% 
of its historic range in the lower Colorado River basin. Of the 30 streams known to currently 
contain roundtail or headwater chubs, 17 are classified as Unstable-Threatened, 12 are classified 
as Stable-Threatened, and 1 is classified as Stable-Secure. 
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Roundtail chub (Gila robusta) Status Survey of the Lower Colorado River 
Basin 

 
Jeremy B. Voeltz 

 
 

INTRODUCTION 
 
The roundtail chub (Gila robusta) is a member of the minnow family Cyprinidae, and is one of 
six recognized species in the genus Gila endemic to the Colorado River basin (Minckley et al. 
1986; Minckley and DeMarais 2000; J. Nelson, pers. comm. [Table 1]). The roundtail chub is 
included on the Arizona Game and Fish Department’s (AGFD) list of Wildlife of Special 
Concern in Arizona (in prep.), which will replace Threatened Native Wildlife in Arizona (AGFD 
1988). It is also listed as endangered in New Mexico (Propst 1999) by the New Mexico 
Department of Game and Fish (NMDGF). The U.S. Fish and Wildlife Service (USFWS) listed 
Gila robusta “grahami” in the Gila River basin as a category 2 candidate species during the 
1982, 1985, and 1989 notices of review of candidate species (Harlow 1999). In 1989, ongoing 
genetic work considered the subspecies “grahami” invalid, and the Desert Fish Recovery Team 
(DFRT) recommended listing of the entire Gila robusta binomial as a category 2 candidate 
species (DFRT 1989). It remained in category 2 through the 1991 and 1994 notices of review of 
candidate species. The DFRT recommended listing Gila robusta as threatened or endangered in 
1992, 1993, and 1996 (DFRT 1992, 1993, 1996). In 1993, the DFRT renewed its 
recommendation for listing of Gila robusta and concluded that new genetic information 
supported separate listing of the lower Colorado River basin population (DFRT 1993). However, 
no listing action was initiated and in 1995-1996 the species was dropped from recognition as a 
candidate species when policy changes abolished category 2 species from the notice of review of 
candidate species (Harlow 1999). 
 
This report fulfills contract number 1448-00002-96-0814, to provide the USFWS with a 
complete status report on the roundtail chub in the lower Colorado River basin, including all 
putative subspecies (Gila robusta “grahami”) with the exception of Gila robusta jordani (G. r. 
jordani is protected under the Endangered Species Act with a completed Recovery Plan 
[USFWS 1985]). The USFWS funded this project to: (1) assemble existing information on the 
species, (2) identify existing information gaps, and (3) conduct surveys to fill these information 
gaps and establish its current status. This information is necessary to determine the need for 
future management of the species. 
 
The name Gila grahami (Baird and Girard 1854) was applied by Rinne (1969, 1976) as a 
subspecies of Gila robusta. As detailed later, DeMarais (1992) and Minckley and DeMarais 
(2000) identified syntypes of Gila grahami as Gila robusta, relegating the name “grahami” as 
synonymous with “robusta” and invalid for use. The earliest replacement name for “grahami” is 
Gila nigra (Cope and Yarrow 1875), now recognized as a full species (Minckley and DeMarais 
2000, J. Nelson, pers. comm.). At the inception of this project, Gila robusta “grahami” (=nigra) 
was considered a subspecies of G. robusta, and therefore the status of Gila nigra will also be 
included in this report, with distribution information for the roundtail chub (G. robusta) and the 
headwater chub (G. nigra) provided in Minckley and DeMarais (2000). This report will 
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summarize historic distribution, life history, taxonomy, current distribution, and current status of 
the roundtail chub and the headwater chub in the lower Colorado River basin. 
 
Table 1. Currently recognized Gila species in the Colorado River basin. 
Latin Name Common Name 
Gila cypha humpback chub 
Gila elegans bonytail chub 
Gila intermedia Gila chub 
Gila nigra headwater chub 
Gila robusta jordani Pahranagat roundtail chub 
Gila robusta roundtail chub 
Gila seminuda Virgin chub 

 
METHODS 

 
MAPPING AND REPORTING METHODS 
 
The scope of this survey covers the lower Colorado River basin, defined as the Colorado River 
basin from Glen Canyon Dam, Arizona, downstream to the Colorado River’s confluence with the 
Sea of Cortez, Mexico. The mainstem Colorado River in the lower basin is reported on as a 
whole due to low abundance of specimens. To facilitate more efficient data summarization in 
this report the Gila River basin was divided into upper and lower reaches following the example 
of Minckley (1985). The upper Gila River basin is defined as the Gila River and its tributaries 
from Coolidge Dam upstream to its headwaters. The lower Gila River basin is defined as the 
Gila River and its tributaries from immediately below Coolidge Dam downstream to its 
confluence with the Colorado River. 
 
Requests for historical data were submitted by posted letter, e-mail, or through collection 
database queries of museum collections via the Internet. Museum collection records queried 
included: The Academy of Natural Sciences Department of Ichthyology (ANSP); Arizona State 
University Collection of Fishes (ASU); Cornell University Ichthyology Collection (CU); Florida 
Museum of Natural History (FLMNH); Harvard Museum of Comparative Zoology (MCZ); 
Illinois Natural History Survey (INHS); Muséum National d'Histoire Naturelle (MNHN); 
Museum of Southwestern Biology Division of Fishes (MSB); National Museum of Natural 
History (NMNH); Oklahoma State University (OSU); Texas Natural History Collections 
(TNHC); Tulane University Museum of Natural History (TMNH); University of Arizona Fish 
Collection (UA); University of Michigan Museum of Zoology (UMMZ); and USGS Biological 
Survey Collection (USGS). Descriptions of collection localities are reported in the units provided 
with original collection data. 
 
Despite best attempts by museums to assure accuracy of specimen identification, verification 
cannot be guaranteed and is the responsibility of researchers at the museums. Incomplete 
information gathered through database queries was supplemented by phone, e-mail, or postal 
mail requests for additional information. 
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For the purpose of this report, a collection record refers to a record where fish were preserved 
and accessioned into a museum. A sampling record refers to a record where fish were identified 
by qualified biologists but no specimens were preserved. Collection records for roundtail and 
headwater chubs are provided in Appendix D. Sampling records for roundtail and headwater 
chubs are provided in Appendix E. In Appendixes D and E, streams are listed in alphabetical 
order by drainage (Colorado River mainstem, Little Colorado River and tributaries, Bill Williams 
River and tributaries, upper Gila River and tributaries, lower Gila River and tributaries, Salt 
River and tributaries, and Verde River and tributaries). In text, streams are listed by drainage, 
with the primary river in the drainage listed first, followed by its tributaries in downstream 
progression. 
 
Historic and current ranges of roundtail and headwater chubs were estimated using information 
from museum collections, agency databases, records found in literature, and consultation with 
experts. Using this information, estimated historic range was recorded in linear stream kilometers 
(km) using ARC View and ARC Info software. Estimated current range was recorded with the 
same methods using information from recent collection and sampling data. Streams known to 
contain historic populations, but not sampled recently due to access restrictions were measured to 
determine estimated km of streams in which the current status of the chub population is 
unknown. Percentage of historic range currently occupied by roundtail and headwater chubs was 
calculated by dividing the estimated km of current range by the estimated km of historic range. 
Percentage of historic range where current status of the population is unknown was calculated 
using the same methods (km of unknown range/km of historic range). 
 
AGFD Native Fish Program and Heritage Data Management System (HDMS) specialists 
compiled land ownership maps, provided separately. Maps were constructed to depict current 
estimated ranges of roundtail and headwater chubs and land ownership status within a 1.6 km 
(1.0 mile [mi]) buffer zone around the streams. Upper and lower end points for each stream were 
selected in an attempt to include all perennial water or suspected distribution of roundtail or 
headwater chubs, based upon best estimate. Land ownership statistics for Arizona were 
calculated by HDMS based on the Arizona State Land Department (ASLD) land ownership 
database. Geographic Information System (GIS) covers for perennial water were originally 
developed by the AGFD Statewide Riparian Inventory. Land ownership statistics and perennial 
water GIS covers for New Mexico were developed and provided by the New Mexico Resource 
GIS Program, a cooperative program between University of New Mexico and the New Mexico 
Information Technology Commission. 
 
While reviewing the New Mexico land ownership data it was clear that the area surrounding the 
upper Gila and San Francisco rivers is not 100% private lands as indicated the New Mexico GIS 
covers. According to topographical maps, the area is predominately managed by the Gila 
National Forest (U.S. Forest Service) with some private holdings. Because the data was provided 
to this project by the New Mexico Resource GIS program, the error could not be corrected. To 
avoid confusion on the maps, the error is noted and the area is given a different hue. 
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Recent records representing extant roundtail or headwater chub populations were identified on 
each map when survey locations could be determined based on available information. Many of 
the UTM coordinates for collections had already been identified and were provided to this 
project through the Arizona State University (ASU) Southwestern Fishes database, under the 
management of Peter J. Unmack at ASU. Information available for some records was not 
sufficient to accurately map survey locations and these records were not mapped. UTM 
coordinates provided (Appendixes D and E) with survey localities should be used with caution, 
as some of the coordinates were plotted after the surveys occurred, based upon descriptions of 
the survey locations. The coordinates are included to provide estimated historic and current 
ranges of the species and are not to be interpreted as finite locations of specific populations. 
 
A list of abbreviations and names of fishes (common and scientific) used throughout this report 
are provided in Appendix B. Contact information for personal communication (pers. comm.) 
sources are listed in Appendix C. Materials cited specifically in text are provided in the 
Literature Cited section. Other materials examined, but not cited in text, are provided in 
Appendix F. 
 
SURVEY METHODS 
 
Stream-specific distribution and status information for roundtail and headwater chub populations 
in the lower Colorado River basin was gathered from published literature; unpublished agency 
reports, records, manuscripts, and files; scientific collecting permit reports; personal 
communications with knowledgeable biologists; and academic databases. 
 
Information gathered was used to perform a “Gap Analysis” to identify streams with no current 
information on the status of roundtail and headwater chubs (Appendix A). Streams where current 
information was not available were identified and used to delineate information gaps to allow for 
development of a survey strategy. Streams surveyed for this report were prioritized using 
primarily three criteria. Highest priority was given to streams with known roundtail or headwater 
chub populations that did not have any chub collections in a museum associated with those 
streams. Second priority was given to streams with historic roundtail or headwater chub 
populations that had not been surveyed during the last ten years. Third priority was given to 
streams containing roundtail or headwater chubs that have been surveyed during the last ten 
years but the chub populations were deemed highly vulnerable to changes or impacts. Additional 
criteria were assessed (Appendix A), but (other than criterion for access availability) provided 
little input in determining priority. 
 
AGFD personnel surveyed streams for this project during summers of 2000 and 2001 according 
to priorities established in the Gap Analysis. Surveys were qualitative, focusing on habitats 
considered likely to contain chubs (undercut banks, root wads, debris dams, large boulders and 
boulder complexes, pools, and eddies [Bestgen and Propst 1989, Ziebell and Roy 1989, Karp and 
Tyus 1990, Brouder et al. 2000]). Survey methods included the use of Smith-Root backpack 
electroshocking units, seines, experimental gill nets, trammel nets, hook and line, and visual 
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observation. A sub-sample of chubs and other fishes sampled were preserved using techniques in 
Minckley (1973) and accessioned into the ASU Collection of Fishes. 
 
METHODS USED TO DESCRIBE POPULATION STATUS 
 
Stream-specific status designations for current roundtail and headwater chub populations were 
based upon the categories described by Weedman et al. (1996) and Girmendonk and Young 
(1997). Qualitative descriptors were used to describe estimated fish abundance (abundant, 
common, uncommon, rare, absent) due to a lack of quantifiable data. Using the most current 
information available, roundtail and headwater chub populations were placed into one of five 
categories: 
 
Stable-Secure chubs are abundant or common, data over the past 5-10 years 

shows a stable, reproducing population with successful 
recruitment; no impacts from nonnative aquatic species exist; and 
no current or future habitat altering land or water uses were 
identified. 

 
Stable-Threatened chubs are abundant or common, data over the past 5-10 years 

shows a reproducing population, although recruitment may be 
limited; predatory or competitive threats from nonnative aquatic 
species exist; and/or some current or future habitat altering land or 
water uses were identified. 

 
Unstable-Threatened chubs are uncommon or rare with a limited distribution; data over 

the past 5-10 years shows a declining population with limited 
recruitment; predatory or competitive threats from nonnatives 
aquatic species exist; and/or serious current or future habitat 
altering land or water uses were identified. 

 
Extirpated   chubs are no longer believed to occur in the system. 
 
Unknown   lack of data precludes determination of status. 
 

RESULTS 
 
TAXONOMY 
 
The original description of Gila robusta was made by Baird and Girard from specimens collected 
in 1851 from the Zuni River (Baird and Girard 1853a). The original description of Gila nigra 
was made by E.D. Cope from specimens collected in 1874 from Ash Creek and the San Carlos 
River (Cope and Yarrow 1875). 
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Although full species status has not been questioned for G. robusta (Miller 1946), several 
generic and specific names have been applied to the species over the years. The following 
scientific names have been used in reference to the roundtail chub (G. robusta) and the 
headwater chub (G. nigra), and are based largely on the works of Rinne (1976), Sublette et al. 
(1990), and Minckley and DeMarais (2000): 
 
Gila robusta, Baird and Girard 1853a: 369 (original description from Zuni River, New Mexico), 

1853b: 148-149; Girard 1856: 205; Cope and Yarrow 1875: 663; Evermann and Rutter 
1895: 483; Jordan and Evermann 1896: 227; Gilbert and Scofield 1898: 493; Cockerell 
1908: 171; Snyder 1915: 581; Jordan et al. 1930: 114; Miller 1945: 104; Winn and Miller 
1954: 273; Koster 1957: 58; LaRivers 1962: 392; Miller and Lowe, 1964: 140; Minckley 
and Deacon 1968: 1427; Holden and Stalnaker 1970: 409; Rinne and Minckley 1970: 16; 
Miller 1972: 242; Minckley 1973: 99; Rinne 1976: 89; Smith et al. 1979: 614; Bestgen 
1985a: 1; Bestgen et al. 1985: 1; Propst et al. 1986: 2; Bestgen et al. 1987: 353; Propst et 
al. 1988: 45; Minckley and DeMarais 2000: 251-256. 

Gila gracilis, Baird and Girard 1853a: 369 (original description from Zuni River, New Mexico); 
Girard 1856: 205; Cope and Yarrow 1875: 665; Jordan and Gilbert 1883: 228. 

Ptychocheilus vorax, Girard 1856: 209, 1859: 301. 
Gila affinis, Abbott 1860: 473-474 (original description from Kansas River in error, correct 

locality unknown). 
Lueciscus robustus, Günther 1868: 241. 
Lueciscus zunnensis, Günther 1868: 241. 
Gila nacrea, Cope 1871: 441. 
Gila robusta robusta, Miller 1946: 414, 1955: 131, 1961: 377-378; Simon 1951: 79; LaRivers 

1952: 100, 1962: 392, 1994: 388-390; Beckman 1963: 45; Miller and Lowe 1964: 141; 
Uyeno and Miller 1965: 39; Barber and Minckley 1966: 317-319; Cole 1968: 471-472; 
Minckley and Alger 1968: 471-472; Rinne and Minckley 1970: 16-18; Minckley 1973: 
100-101; Rinne 1976: 76-82, 87-91. 

Gila nigra, Cope and Yarrow 1875: 663 (original description from Ash Creek and the San Carlos 
River, Arizona); Minckley and DeMarais 2000: 251-256. 

Gila grahami, Baird and Girard 1854: 389; Girard 1856: 205, 1859: 61; Cope 1871: 441; Cope 
and Yarrow 1875: 665; Jordan and Gilbert 1883: 228. 

Lueciscus grahami, Günther 1868: 242. 
Ptychocheilus lucius, Evermann and Rutter 1895: 476 (misidentified). 
Richardsonius gibbosus, Snyder 1915: 582. 
Gila robusta: robusta x intermedia, Barber and Minckley 1966: 317-319. 
Gila robusta grahami, Rinne and Minckley 1970: 16-17; Minckley 1973: 102-103; Rinne 1976: 

76-82, 87-91; Deacon et al. 1979; DeMarais 1986. 
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Taxonomic Status of Fishes in Genus Gila 
 
Taxonomic status of fishes in the genus Gila has changed significantly over time. Closely related 
and even identical species were occasionally assigned to different genera by early taxonomists 
(Uyeno 1960). For example, the Gila chub (Gila intermedia) has at various times been placed in 
five separate cyprinid genera, namely Tigoma, Squalius, Leuciscus, Richardsonius, and Gila 
(DeMarais 1995). Miller (1946) assigned several currently recognized Gila species (G. 
intermedia, G. robusta, G. seminuda, and G. elegans) to the "Gila robusta complex", believing 
they comprised a series of ecological subspecies. Compounding the taxonomic problems 
associated with the genus Gila is a large degree of variation among populations, and in some 
cases overlap of morphological and meristic characters traditionally used to distinguish separate 
species. Following the example of DeMarais (1992), the name “grahami” is used for 
convenience in discussing populations to which the name has been previously applied in 
museum collections and in the literature reviewed, with no taxonomic validity implied. 
 
Studies conducted by Rinne (1969, 1976) on populations of Gila from the Gila River basin used 
morphological and meristic characters to focus on taxonomic problems related to G. intermedia 
and G. robusta. He supported recognition of both species (G. robusta and G. intermedia), but 
also concluded that two subspecies of G. robusta were present in the Gila River basin (G. r. 
robusta and G. r. grahami). 
 
Using morphological and meristic data, Holden and Stalnaker (1970) conducted a study of the 
genus Gila in the upper and lower Colorado River basins, which included 130 G. robusta; 
however, the study only included ten specimens of G. robusta from the lower Colorado River 
basin (all ten from the Black River). The authors concluded that G. robusta (which at the time, 
encompassed the problematic form, G. r. grahami, found in the Gila River basin) was 
morphologically uniform throughout the entire Colorado River basin. Lack of sufficient 
specimens from the lower Colorado River basin undoubtedly prevented recognition of the 
variability existing between many of the lower Colorado River basin populations identified as G. 
robusta. 
 
DeMarais (1986) used morphological and meristic data to demonstrate that G. r. grahami 
populations spanned the entire morphological/meristic distance between G. intermedia and G. 
robusta, rather than forming a discrete unit. He proposed that the form referred to as G. r. 
grahami originated through hybridization between G. robusta and G. intermedia during the 
Miocene to early Pliocene. 
 
Using protein electrophoresis, DeMarais (1992) examined genetic variation between G. robusta, 
G. intermedia, and G. r. grahami. Results identified a high degree of variation existing between 
populations of G. r. grahami. Examination of G. robusta populations (specimens representing 
four distinct sub-basins) indicated stronger genetic similarity between populations, relative to G. 
r. grahami and G. intermedia. DeMarais (1992) reported that syntypes of G. grahami examined 
by R.R. Miller and W.L. Minckley (cited as pers. comm. in DeMarais 1992) were actually 
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specimens of G. robusta, relegating the name grahami to a synonym of robusta, thus unavailable 
to be used as the name for the intermediate form. 
 
Based upon the reidentification of syntypes, Minckley and DeMarais (2000) reiterated the 
synonymy of grahami with robusta and the unavailability of the name “grahami” to be used for 
the intermediate form. The authors identified the earliest replacement name available as Gila 
nigra (Cope and Yarrow 1875) described from specimens collected in Ash Creek and the San 
Carlos River in 1874. The authors proposed full species status for Gila nigra, considering it a 
species of hybrid origin, stating "species-level recognition acknowledges the widespread, 
parapatric, inter- and intraspecific geographic ranges of the three forms" (G. robusta, G. nigra, 
and G. intermedia). The American Fisheries Society will recognize Gila nigra in the 2002 
edition of Common and Scientific Names of Fishes from the United States, Canada, and Mexico 
(J. Nelson, pers. comm.). A summary of taxonomic nomenclature assigned to populations of 
“grahami” (=nigra) by several authors and museums is provided in Table 2, as is the current 
nomenclature that will be followed in this report. 
 
Colloquial names for G. robusta published in the literature are numerous, and include roundtail 
chub (Minckley 1973, Sublette et al. 1990, Girmendonk and Young 1997), Gila trout (Minckley 
1973), Verde trout (Minckley 1973, Siebert 1980, Girmendonk and Young 1997), bonytail 
(Madsen 1935a, Gee 1938, Hemphill 1954), squawfish (Simon 1951), Colorado Gila (LaRivers 
1994), Colorado chub (Vanicek and Kramer 1969), roundtail (LaRivers 1994), and in Mexico, 
charalito aleta redondo (Rinne and Minckley 1991). 
 
LIFE HISTORY 
 
Description of the Species 
 
Roundtail chub (Gila robusta) 
The roundtail chub is a member of the minnow family Cyprinidae, and is endemic to the 
Colorado River basin. It occupies mainstem and primary tributaries of the Colorado River in the 
upper Colorado River basin, and middle-sized and larger tributaries throughout much of the 
lower Colorado River basin. The following description is modified from Weedman (1998).  
 
Individuals of this species are most commonly 250-350 mm (9.8-13.8 in.) in total length (Sigler 
and Miller 1963, Minckley 1973, Sublette et al. 1990), but are occasionally found as large as 
500-600 mm (19.7-23.6 in.) in large river environments (Sublette et al. 1990). The body is thick, 
compressed, and moderately streamlined with a slender (but not pencil-shaped) caudal peduncle 
(Minckley 1973, Page and Burr 1991). The dorsal fin is weakly falcate and a little higher than it 
is long (Baird and Girard 1853a, Sublette et al. 1990, Sigler and Sigler 1996). The pectoral fins 
are pointed and the pelvic fins are triangular with a bluntly pointed apex. The anal fin is strongly 
falcate and the caudal fin is deeply forked with pointed lobes (Sublette et al. 1990). The angle 
along the anal fin base continues into the middle of the caudal fin (Page and Burr 1991). 


